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(57) Abstract: A system for reducing the coeffi- 
cient of fricdon between an expansion device (20) 
and a tubular member (14). 
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AMENDED CLAIMS 
received by the International Bureau on 13 January 2006 (13.0L2006) 

1-672. (Canceled) 

673. (Original) An expanctebie tubular mOTiber, comprising: 

a tubular body; 

wherein a yield point of an Inner tubular portion of the tubular txxly is less than a 
yield pobit of an outer tububr portion of the tubular body. 

674. (Original) The expandable tubular member of daim 673, wherein the yield point of the 
inner tubular portion of the tubiriar body varies as a function of the radial posiUon within the 
tubular body. 

675^76. (Canceled) 

677. (Original) The expandable tubular member of claim 673, wherein the yield point of the 
outer tubular portion of the tubular t>ody varies as a function of the radial position within the 
tubular body. 

67&-679. (Canceled) 

680. (Original) The expandat^ tubular member of daim 673, 

whereh the yirid point of the inner tubular portion of the tubular body varies as a 

function of the radial posRton within the tubular body; and 
wherein the yidd point of the outer tubular portion of the tubular body varies as a 

function of the radial position within the tubular body. 

681-728. (Canceled) 

729. (Original) A mettiod of manu^turing an expandable tubular memb^» comprising: 
providing a tubular n^ben 
heat treating the tubular member; and 
quenching the tubular member; 

vy^eraln following the quenching, the tubular member comprises a miCFOstructure 
comprising a hard phase stnicture and a soft phase structure. 
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730-732. <CanceIed) 

723. (Original) The method of claim 729. wherein tfie provided tubular member comprises a 
•microstmcture comprising one or more of the following: martensile, peariite, vanadium 
carbide, nickel carbide, or titanium carbide. 

734. (Original)Tlie method of daim 729. vvherein the provided tubular member<»mprises a 

• microstructure comprising one or more of the fi^owirig: peariite or pearttestriath^ 

735. (Original)The method of dalm 729, wherein the provided tubular member«ompiises a 
microstnKture comprising one or more of the foBow^: grsdn pearfite. widmanstalten 
martensite. vanadium carbide, nickel carbkle, or titanium carbide. 

736-737. (Canceled) 

738. (Original) The method of claim 729, wherein following the quenching, the tubular 
member comprises a mkanostmcture comprising one or more of the foBowing: fenite, grain 
peariite, or martensite. 

739. (Original) The method of dalm 729, wherein following the quenching, the tubular 
member comprises a mtorostructure comprising one or more of the fdtowlng: ferrite, 
martensite, or balntte. 

740. (Original)The method of daim 729, wherein following the quenching, the tubular 
member comprises a mterostrudure comprbhg one or more of the foOowing: bainte. 

• peariHe. orferrite. 

741-743. (Canceled) 

744. (Cunrentiy Amended) A method of manufaAjring an expandable tubular member. 

comprising: 

providing a tubular member, 
heat treating the tubular member; 
quenching the tubular member; 

positioning the quenched tubular member within a preexisting structure; and 
racHaliy expanding and plasUcally defomiing the tubulcu- member within the 
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preexisting structure, 
wherein following the quenching, the tubular member<x)mprises a microstructure 
comprising a hard phase structure and a soft phase structure. 

745-757. (Canceled) 

758. (Original) A system for radially expandbig and plastically defbmiing a tuixilar memt)er. 
comprising: 

an expansion device positioned In the tubular member; and 
wherain the coefficient of friction between the expansion device and the tubular 
member during radial expansion and plastic defbmiation is less than 0.08. 

759. (Canceled) 

760. (Original) The system of claim 758, additionally comprising: 

lubricant between the tubular memt>er and the expansion device. 

761-776. (Canceled) 

777. (Original) The system of daim 758. additionally comprising: 

a coating on the expansion device. 

778. (Canceled) 

779. (Original) The system of daim 758. additionally comprisbig: 

a coating on the tubular member. 

780-797. (Canceled) 

798. (Original) The system of daim 758. wherein lubricant is injected through at least a 
portion of the expansion device between the tubular member and the expansion device 
when a predetermined pressure is met. 

799. (Original) The system of daim 758, wherein lubricant is injected through at least two 
portions of the expansion device between the tubular member and the expansion device at 
two different pressures. 
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800. <Original)The system of dafm 758, wherein the expansion device comprises: 

a tapered portion with an outer surface: 

internal flow passage in the tapered portion; and i 
at least one drcumferenOal groove having a first et^e and a second edge having 
with a sliding angle on the outer surface of the tapered portion fluididy 
coupled to the internal flow passage for receiving tutjdcant during radial 
expansion and plastic deformation of the tubular member; 
wherein the sliding angle is less than or equal to 30 degrees. 

801. (Original) The system of daim 758, whbrein the expansion device comprises: 

a tapered portion mWi an outer surface; 
internal flow passage in the tapered portion; and 

at least one drcumferential groove having a first edge and a second edge having 
with a sliding angle on the outer surfece of the tapered portion fluklicly 
coupled to the Irtfemal flow passage tor receiving lubricant during radial 
expansion and plasfic 'defomiafion of the tubular member; 

wherein the sfiding angle is less than or equal to 10 degrees. 

802. (Canceled) 

803. (Original) The system of daim 758» wherein the expansion device comprises: 

a tapered portton havhg a tapered faceted polygonal outer expansion surCaoe. 

804. (OriginaO The system of dalm 758, vkAiereln the tubular member has a non-imtform wall 
thickness and the expansion dMoe comprises: 

a tepered portion havbig a tapered faceted polygonal outer expansion surlSace. 

805. (Original) The system of daim 758, wherein lubricant is stored in a reserwk with 
electrodes that are etectrically coupled a capacitor in the expansion device and Is injected 
through at least a portion of the expansion device between the tubular member and the 
expanston device when the capacitors discharges. 

806-1232. (Canceled) 

1233. (Original) A lubricant delivery assembly for radially expanding and ptasQcally 
defomning a tubular member, comprising: 
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an expansion device having a tapered portton with an outer surface, at least one 
reservoir for housing a lubricant, at least one circumferential groove on the 
outer surface fluidicly cmnected to the resen/oir, and • 

a lubricant injection mechanism to force lubricant into the at least one drcumferential 
groove while radially expanding and plastically deforming the tubular member 
when a predetemnined lubricant pressure is reached. 

1234. (Original) • The lubricant defivery assembly of cl£rim 1233, wherein Ubricant Is 
stored in a reservoir with a magnetic coD in the expansion device and is bijecled through at 
least a poriion of the expansion device between the tubular member and the expanston 
de>^ce when cunnent runs through tiie magnetic cdl. 

1235. (Original) The lubricant delivery assembly of daim 1233» wherein lubricant is 
stored in a reservoir in ttie lubrication device and Injected through at least a portion of the 
expansion device between the tutnjiar member and tiie expansion device when vaporized. 

1 235. (Original) The lubricant delivery assembly of daim 1233» wherein tubrk:ant is 
stored In a reservdr with electrodes ttiat are electrically coupled a capadtor in ttie expansion 
device and is injeded through at least a portion of tiie expansion device between the tubular 
member and the expansion device when tiie capacitors discharges. 

123&-1263. (Canceled) 

1264. (Original) A system for radially expanding and plastically deforming a tubular 
member having a non-uniform w^ tiiickness, comprising: 

an expansion device having one cmt more expansion surfiaces and a tapered portion 
having a tapered fBoeted polygonal outer expansion surface In tte interior 
surface of ttie tubular member. 

1265. (Original) The system of claim 1264. additionaily ccNuprising: 

lubricant between tiie tubular member and ttie expansion device. 

1266-1281. (Canceled) 

1282. (Original) The system of daim 1264, addltionally^wmprislng: 
a coating on the expansion device. 
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1283. (Canceled) 

1284. (Currently Amended) A system for radially expanding and plastically deforming a 
tubular member having a non-unifonm wall tMckness, comprising: 

an expansion device having one or more expansion surfaces and a tapered portion 
havir^ a tapered faceted polygonal outer expansion surfece in the interior 
surface cf the tubular member; and 

a coating on the tubular member. 

1285-1301. (Canceled) 

1302. (Original) The system of claim 1264. wherein lubricant is injected through at 
least a portion of the expansion device between the tubular member and the expansion 
device. 

1303. (CunBntiy Amended) A system for radially expanding and plastically defonning a 
tubular member having a non-uniform wall thidcness, comprising: 

an expansion deynce having one or more expansion surfaces and a tapered portion 

having a tapered feceted polygonal outer expansion surface in the interior 

surface of the tubular member, 
wherein lubricant is irijected through at least a portion of the expansion device 

between the tubular member and ttie expansion device when a 

predetermined lubricant pressure Is met 

1303. (Currently Amended) A system for radlaRy expanding and plastically defonning a 
tubular member having a non-unifomn wall thickness, comprising: 

an expansion device having one or more expansion surfiaces and a tepeied portion 

having a tapered feceted polygonal outer expansion suifaoe in the interior 

surfece of the tubular member, 
wherein lubricant is injeded through at least a portion of the expansion device 

between ttie tut)ular member and the expansion device when a 

predetennined lubricant pressure is met 

1304. (Currentiy Amended) A system for radially expanding and plastically defonning a 
tubular member having a rK)n-un.ifomi wall ttiickness, comprising: 

an expansion device having one or more expansion surfiaces and a tepered portion 
having a tapered faceted polygonal outer expansion surface in tiie interior 
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surface of the tubular member, 
wherein lubricant is injected through at least two portions of the expansion device 
b^ween the tubular member and the expansion device at two different 
pressures. 

1 305. (Original) The system of claim 1264, wherein the expansion device comprises: 

a tapered portion with an outer surfeoe; 
infernal flow passage in4he tapered portion; and 

at least one circumferential groove having a first edge and a second edge having 
wHh a sSdIng angle on the outer surfece of the tapered portion fluidicly - 
ooufted to the internal flow passage for receiving lubricant during radial 
expansion and plastic delbrmatim of the tubular member; 

wherein the sliding angle is less than or equal to 30 d^rees. 

1306. (Original) The system of claim 1264» wherein the expansion device comprises: 

a tapered portiOT with an outer sur^u^; 
internal flow passage in the tapered portion; and 

at least one droOTtferential groove having a first edge and a second edge having 
with a sliding angle on the outer surface of the tapered portion fluidicly 
caufA&i to the internal flow passage for receiving lutKicant during radial 
expansion and plastic deformation of the tutKilar memb^ 

wherein the sliding angle is less Oian or equal to 10 degrees. 

1307. (Canceled) 

1308. (Currently Amended) A system for radially e)q)anding and pladicaily defbrnning a 
tubular member havhg a non-unifomn wail thickness, comprlsir^. 

an expanston device having one or more expansion surfaces and a tapered portion 
having a tapered faceted polygonal outer expansion surface in the interior 
surtece of the tubular member, 

wherein lubricant is stored in a reswoir electrodes that are electrically coupled 
a capacttor in the expansion device and is injected through at least a portion 
of the expansion device between the tubular member and the-expansion 
device when the capacitors discharges. 

130&-1312. (Canceled) 



364 
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1313. (Original) A method of radiaDy expanding and plastically defDmning a tubular 
member having a non-unifomi wall thickness, comprising: 

positioning an expansion device having one or more expansion surfaces and a 

tapered portion having a tapered faceted pol^K^nat outer expansion surface 
In tlie interior surface of Hm tubular member, and 

dsplacing the expansion device relative to ttie tubular member to radally expand and 
plastically defomn the tubular member. 

1314. (Original) The mrthod of claim 1313, additionally comprising: - - 

injecting lubricant between the tubular member and the expanston device. 

1315-1330. (Canceled) 

1331. (Original) The method of claim 1313, additionally comprising 

applying a coating on the expansion device prior to positioning within the tubular 
member. 

1332. (Canceled) 

1333. (Currentty Amended) A method of radially expanding and plastically d^omiing a 
tubular member having a non-uniform wall thickness, comprteing: 

positioning an expansion device having one or more expansion surfaces and a 

tapereti portion having a tapered faceted polygonal outer expansion surface 

in the intericH* surface of tile tubular member; 
displacing the expansion devtee relative to the tubular member to radially expand and 

plastically defomi the tut)ular member; and 
applying a coating on Oie tubular menriber prior to posittonlng tiie expansion (teWce 

wittiin the tubular member. 

1334-1346. (Canceled) 

1347. (Currentiy Amended) A mettiod of radially expanding and plastically defonning a 
tubular member having a non-untfonn wall thickness, comprising: 

positioning an expansion device having one or more expanskxi surfaces and a 

tapered portion having a tapered faceted polygonal outer expanskm surface 
in the interior surfoce of ttie tubular member; and 
displacii / the expansbn devfce relative to the tubular member to radially expand and 
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plastically deform the tubular member, 
wherein the expansion device comprtees a -processed finish. 

1348. (Currently Amended) A method of radially expanding and plastically deforming a 
tubular member having a non-unifbnfn wall thickness, comprising: 

petitioning an expansion device having one or more expansion surfaces and a 

tapered portion having a tapered faceted polygonal outer expansion surface 
In the interior surface of the tubular memben and 

displadng the expansion device relative to thd tubular member to radblly expand and 
plastically d^^cmn the tubular member, 

wherein the expansion device has a relativeiy smooth surface roughness. 

1349. (Currently Amended) A method of radially expanding and plastically deforming a 
tubular member having a non-unifonn wall thickness, comprising: 

positioning an expansion device having one or more expansion surfaces and a 

tapered portion having a tapered faceted polygonal outer expanston surface 

in the interior surface of the tubular member; and 
displacing the expanston devtoe relative to the tubular member to radially expand and 

plastically deform the tubular member, 
wherein the expansion devtee has a relatively smooth surface roughness and 

includes relatively evenly space oil pockets. 

1350. (Canceled) 

1351. (Ori^l) The mettiod (tf claim 1313, additionally comprising: 

injecting lubricant through at least a portton of the expanston devtoe between the 
tubular member and the expanston device. 

1352. (Cunentiy Amended) A method of radially expanding and plasticaHy d^rming a 
tubular member having a non-unifonn wail thtekness, comprising: 

positioning an expansion devtoe having one or more expansion suriiaces and a 

tapered portion having a tapered faceted polygonal outer expar^ion surface 

in the interior surface of the tubular member; 
displacing the ex(^nsion device relative to tiie tubular member to radially expand and 

plastically defoim ttie tubular member, and 
injecting lubricant ttirough at least a portion of ttie expansion device between the 

tobular member and the expansion devtoe when a predetermined lubricant 
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pressure is met 



1353. (Currently Amended) A method of radially expanding and plastically deforming a 
tubular member iia>n*ng a non-unifomn wall thickness, comprising: 

positioning an expansion device having one or more expansion sur^K^es and a 

tapered portion having a tapered faceted polygonal outer expanston surEace 
in the interior surfaqe of the tubular memben 
displacing the expansion device relative to 0ie tubular member to radially expand and 

plastically deform the tubular member; and 
injecting iubifcant through at les^ two portions of the expansion device between the 
tubular member and the expansion'devtoe at two different pressures. 



1354. (Original) The method of claim 1313, wherein the expansion device, comprises: 
a tapered portion with an outer surface; 
internal flow passage in the tapered portion; and 

at least one circumferentidi groove liaving a first edge and a second edge having 
with a sliding angle on the outer surface of the tapered portion fluidldy 
coupled to the internal flow passage for receiving lubricant during radial 
expansim and plastic deformation of the tubular member; 

wherein the sliding angle is less than or equal to 30 degrees. 



1355. (Original) The method of claim 1313, wherein the expansion device, comprises: 
a tapered pcNUon with an outer surface; 
internal flow passage ki the tapered portion; and 

at least one ctocumferential groove having a first edge and a second edge having 
with a sliding angle on the outer surface of the tapered portion fluidiciy 
coupled to the Internal flow passage for receiving lubricant during radial 
expansion and plastic deformation of the tubute member 

wherein the sliding angle Is Iras than or equal to 10 despees. 



1356. (Canceled) 

1357. (Currently Amended) A method of radially expanding and plastically defomning a 
tubular member having a non-uniform wall thiclmess, comprising: 

positioning an expansion device having one or more expansion surfaces and a 

tapered portion having a tapered faceted polygonal outer expanston surface 
in the interior surface of the tubular member, and 
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displacing the expansion device relative to the tubular member to ladtally expand and 

plastically deform the tubular member, 
wherein lubricant is stored in a reservoir witti electrodes that are etectricsdiy coupled 

a capacitor in the expansion device: additionally conqnfeing: 
charging the capacitor; 

dischar^ng the capadtorthrough ttie electrodes; and 

injecting the lubricant through at least a portion of the expansion device between the 
tubular member and the expansion device when the capacitors discharges. 

1358-1369. (Canceled) 



